Objective. To evaluate the prevalence of burnout among physicians treating patients with chronic pain and to assess the potential relationships between the presence of burnout and patients' clinical outcomes such as pain relief, satisfaction with pain control, and quality of life.
Introduction
Burnout is a psychological syndrome characterized by emotional exhaustion (workers feel they are no longer able to give of themselves at a psychological level), depersonalization (negative, cynical attitudes and feelings about one's clients), and reduced personal accomplishment (workers may feel unhappy about themselves and dissatisfied with their personal accomplishments) [1] . The characteristics of health care professions, such as time pressures, emotional intensity, and the limited ability to control pace or effectively integrate personal and professional lives, put physicians at high risk for burnout [2, 3] . Burnout is increasingly frequent among health workers. A survey in the United States undertaken in 2014 using a probability-based sample showed that 54% of the 6,880 physicians responding to the survey had at least one symptom of burnout, representing a 9% increase from the results of an identical survey conducted three years before; this survey also showed that the prevalence of burnout symptoms varies greatly among specialties, being highest among physicians from emergency departments ($70%) and lowest among those from preventive medicine/occupational medicine ($40%) [4] .
Burnout may have an important impact on physicians and their patients. At the physician level, in addition to the overlap between burnout and depression [5] , this syndrome has been associated with the occurrence of substance abuse disorders [6, 7] and an increased risk of suicide [8, 9] . From a professional perspective, burnout has been associated with a detrimental effect on medical knowledge [10] , self-reported suboptimal care [11] , increased rates of referrals for diagnostic tests and specialist clinics [12] , and reduced adherence to standards of practice [13, 14] . Burnout in health care professionals may also be associated with patient safety, especially in terms of a greater occurrence of medical errors [15] . These findings suggest that health care professional burnout may impact the quality of care and the clinical outcomes of patients; to our knowledge, there are no studies investigating whether burnout may affect the clinical efficacy of the interventions administered by health care professionals. Because of the regulatory and legal environment, pain physicians are exposed to medicolegal risks that may have serious personal consequences and make the job even more demanding [16] . Therefore, risk of burnout among pain physicians could be higher than in other medical specialties. Thus, a recent survey among US pain physicians has shown that these professionals have high levels of emotional exhaustion [17] .
The aim of this study was to evaluate the prevalence of burnout among physicians treating patients with chronic pain and to assess the potential relationship between the presence of burnout and patients' clinical outcomes such as pain relief, satisfaction with pain control, and quality of life.
Methods
This was an observational, prospective, and noncomparative study carried out by 301 physician participants throughout Spain between January 2015 and September 2015. The participant physicians received the study protocol and, if they agreed to participate, were asked to sign a written physician commitment. The study was reviewed and approved by the Ethics Committee of the Hospital Universitario de Getafe (Getafe, Madrid, Spain). All patients provided their written informed consent before any study evaluation or data collection was performed.
Physicians and Subjects
Physicians participating in the study were recruited using a convenience sampling of medical departments involved in the management of chronic pain.
Each physician participant had to recruit 10-15 consecutive patients attending a first or follow-up visit. To be included in the study, patients needed to be 18 years of age or older, exhibit oncologic pain or chronic pain of nononcologic origin lasting at least three months, report at least moderate-intensity pain (i.e., a score equal to or greater than 4 for their current pain according to the Brief Pain Inventory-Short Form), have a life expectancy equal to or greater than three months, and provide written informed consent. Patients were excluded if, according to the physician's judgement, they were unable to fulfill the study questionnaires or had any psychiatric (e.g., schizophrenia) or neurological disorder (e.g., dementia) that precluded their participation in the study.
Pain Physician Assessment
Once the physician agreed to participate, the following information was recorded: age, sex, years of practice, specialty, average hours worked per week, and presence of relevant negative (e.g., death of a loved one, divorce) or positive (e.g., birth, marriage) life events, the relevance of which was evaluated using a 0-10 numerical rating scale (NRS) where 0 indicated no events and 10 indicated maximum relevance. In addition, physician participants had to complete the Maslach Burnout Inventory-Human Services Survey (MBI-HSS) before recruiting the patients. The MBI-HSS is a 22-item self-administered questionnaire that assesses the frequency of several feelings on a seven-point Likert scale (from 0 ¼ "never" to 6 ¼ "every day"). The inventory has three subscales: emotional exhaustion (nine questions), depersonalization (five questions), and reduced personal accomplishment (eight questions) [1, 18] . We used the Spanish validated version of the MBI-HSS [19, 20] . Participating physicians' questionnaires were not de-identified.
Patient Assessment
Patients were evaluated at baseline and at three months after the intervention prescribed by the physician. At baseline, we collected demographic data, employment status, psychiatric history, use of oncology services, and medical comorbidity, as evaluated using an abbreviated version of the Charlson Comorbidity Index used in a previous study [21] . At baseline, we recorded whether the pain was nociceptive/inflammatory or neuropathic, whether the patient had breakthrough pain, and which analgesic step from the modified WHO analgesic ladder (i.e., nonopioid, weak opioid, strong opioid, invasive treatment) was prescribed.
Both at baseline and at three months, we administered the Spanish validated versions of the Brief Pain Inventory-Short Form (BPI-SF) [22] and the EuroQol-5D (EQ-5D) [23] , and comorbid symptoms, including sleep quality, were evaluated with a 0-10 NRS (higher scores indicating a worse state). The BPI-SF is a selfadministered questionnaire that assesses the severity of pain and its impact on quality of life. Patients are asked to rate their worst, least, average, and current pain intensity from the preceding 24 hours using the 0-10 NRS. The interference of pain on seven quality of life dimensions (general activity, mood, walking, normal work, relations with others, sleep, and enjoyment of life) was also measured using a 0-10 NRS. The EQ-5D is a five-item generic measure of health status, usually selfadministered, where the responders rate on three levels (no problems, some or moderate problems, extreme problems) their current state within five dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. From the scores of these items, a utility index is calculated, ranging from -0.6 to 1.0, with higher scores representing better health status. The instrument also includes a global rating of current health using a visual analog scale (EQ-5D VAS) ranging from 0 ¼ the worst imaginable health status to 100 ¼ the best imaginable health status. In addition, during the threemonth visit, patient satisfaction was measured with three different approaches: a 0-10 NRS evaluating satisfaction with pain control (from nothing at all to completely satisfied), a five-point Likert scale evaluating to what extent the treatment met patients' expectations, and a seven-point Likert scale (Patient Global Improvement [PGI] ) evaluating the subjective impression of improvement (from no changes to very much improved).
Statistical Analysis
Burnout was defined as a high level of emotional exhaustion (a score greater than the third quartile [the value that cuts off the first 75%] of the data), a high level of depersonalization (a score greater than the third quartile), and a low level of personal accomplishment (a score lower than the first quartile [the value that cuts off the first 25% of the data]). Categorical variables (e.g., sex, type of specialty) were described using percentages and quantitative variables, means and standard deviations. The prevalence of burnout was presented with the corresponding 95% confidence interval (CI). The presence of burnout and other potential factors associated with the patients' clinical outcomes at month 3 were analyzed by means of a logistic regression model or a multiple linear regression model depending on the outcome. The dependent variables were relevant pain relief (defined as a reduction !30% in the score of the pain intensity domain in the BPI-SF), the mean change from baseline in the score of the 0-10 NRS evaluating satisfaction with pain control, and the mean change in the score of the EQ-5D VAS. Independent variables that had P values <0.20 in the univariate analysis were selected. The independent variables tested in the univariate analysis included variables related to the physicians (presence of burnout, years at the current position, and specialty) and to the patients (age, sex, current pain intensity, type of pain, disease duration, Charlson index, sleep quality at baseline evaluated by a 0-10 NRS, and the presence of depression/anxiety according to the corresponding EQ-5D item). Similar multivariate analyses and methodologies were performed using the score for each symptom of burnout as burnout-related independent outcomes. All independent variables with a P <0.05 were retained in the final models.
Statistical analyses were performed using SPSS v.18.0 (IBM Corp., Armonk, NY, USA).
Results

Physician/Patient Characteristics and Clinical Course
From January 2015 to June 2015, we recruited 301 pain medicine physicians who were predominantly male (65.1%), with a greater proportion from pain (27.6%) and traumatology (22.3%) units, and had spent an average time in their current position of more than 10 years (Table 1) .
The physician participants recruited 3,965 patients, whose demographic and clinical characteristics are presented in Table 2 . Patients had an average age of 63.1 years (SD ¼ 14.0 years) and were predominantly women (63.7%). A minority were oncology patients (10.5%), more than one-third exhibited breakthrough pain, and, on average, patients had pain of moderate intensity with a mean pain intensity score on the BPI-SF of 6.1 (SD ¼ 1.5). The proportion of patients requiring a third analgesic step was 34.4%, with an additional 9.7% requiring invasive treatment. Patients self-reported a poor health status (a mean EQ-5D VAS score of 43.5, SD ¼ 20.8). There were several differences between patients from pain units and those from other specialties ( Table 2 ), including that they were more frequently in the third and fourth steps of the analgesic ladder (62% vs 37%).
After three months of treatment, the average pain intensity was reduced from 6.2 to 3.4 points (P < 0.001), 45% of patients showed a relevant amelioration of pain, and 46% self-rated their pain as being much or very much improved according to the PGI. Patients' perceived health status improved from a score of 43.6 at baseline to a score of 62.8 at three months (P < 0.001). On average, at three months, the patients were moderately satisfied with the pain relief, with a mean satisfaction score on the NRS of 6.7 (2.2); 60.0% of the patients considered their pain relief to be much greater or somewhat greater than expected.
Prevalence of Burnout
The results of the Maslach Burnout Inventory are presented in Table 3 . Of the 301 physician participants, 22 (7.3%, 95% CI ¼ 4.9 to 10.8) met the criteria of burnout. Burnout was higher among physicians from pain units (11 out of 83, 13.3%, 95% CI ¼ 76 to 22.2, physicians showed burnout), while none of the 35 (0.0%, 95% CI ¼ 0.0 to 9.9) primary care physicians showed burnout.
The Impact of Health Care Professional Burnout on Patient Pain Relief, Satisfaction, and Quality of Life
The potential association between the presence of burnout and other independent variables and the achievement of pain relief (i.e., a reduction !30% in the score of the pain intensity domain of the BPI-SF) after three months of management is shown in Table 4 . The presence of burnout was positively associated with pain relief (odds ratio [OR] ¼ 1.423) but not with satisfaction, pain control, or quality of life. Of the remaining independent variables, being treated by pain unit physicians compared with being treated by other physicians was significantly associated with worse pain relief (OR ¼ 0.592), lower satisfaction (b ¼ -0.680), and worse quality of life (b ¼ -4.047). Other significant and relevant independent variables associated with these outcomes were female gender, which was negatively associated with pain relief and satisfaction; sleep quality at baseline, which was inversely associated with quality of life (i.e., the greater the score on the 0-10 NRS sleep scale [meaning worse sleep], the worse the quality of life); and presence of depression/anxiety, which was negatively associated with satisfaction and quality of life.
When analyzing the potential associations of each dimension of burnout of the treating physician with the patients' clinical outcomes (Table 5) , we found that emotional exhaustion was positively associated with pain relief (OR ¼ 1.011) and quality of life (b ¼ 0.086), depersonalization was inversely associated with satisfaction (b ¼ -0.030), and greater personal accomplishment was positively associated with pain relief (OR ¼ 1.023).
Discussion
The characteristics of the health care professions put physicians at high risk for burnout [2, 3] , and pain physicians could be at a particularly higher risk, as has recently been shown in a US survey [17] . Consistent with this, our study has shown that burnout is relatively common among physicians caring for patients with chronic pain. The presence of burnout does not seem to be associated with patients' clinical outcomes such as pain relief, satisfaction, or quality of life after three months of an analgesic intervention.
The prevalence of burnout in our study (7%) is below the figures reported in Europe and the United States. A survey conducted in several European countries among family physicians using the MBI-HSS found an overall prevalence of 12%; however, the prevalence for Spain (reported in figure) was approximately 10% [24] , not far from our results. In the previous survey, among the No. ¼ number of evaluable patients; SD ¼ standard deviation.
Spanish respondents, the frequency of high levels of emotional exhaustion was approximately 30%; high levels of depersonalization, approximately 35%; and low levels of personal accomplishment, approximately 25%; the corresponding figures in our study were 23%, 22%, and 25%, respectively, overall indicating that our sample exhibited lower levels of burnout. To our knowledge, only one study has been conducted to evaluate burnout among physicians caring for patients with chronic pain [17] . That study included a survey of physician members of the American Society of Interventional Pain Physicians and found higher levels of burnout than our study: 60% had high levels of emotional exhaustion, 36% had high levels of depersonalization, and 46% had low levels of personal accomplishment [17] . Our sample size does not allow us to draw conclusions about the results by physician specialty; however, the differences found in our study are consistent with those reported in the literature [4] .
We did not find an association between the presence of burnout and the satisfaction or quality of life of the 
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CI ¼ confidence interval; OR ¼ odds ratio.
*Pain relief was analyzed using a multiple logistic regression, and satisfaction with pain control and quality of life were analyzed using multiple linear regression. Only statistically significant results are presented. patients after three months of analgesic intervention. However, unexpectedly, we observed that the presence of burnout had a small but significant and positive effect on pain relief (OR ¼ 1.423). However, the imprecision of our estimate (i.e., 95% CI ¼ 1.090 to 1.858) does not rule out that, in reality, the effect might be negligible. There are no data in the literature to contextualize this result. We think that the Hawthorne effect could explain at least part of this unexpected result. In other words, it is possible that the awareness of being studied modified physicians' behavior. This phenomenon of changing behavior after being surveyed has been previously documented in health household surveys in several settings [25] . Another potential explanation is the criteria we used for defining the presence of burnout. To be categorized as a case of burnout, the physician had to show a high level of emotional exhaustion, a high level of depersonalization (these first two criteria were defined as a score greater than the third quartile in the corresponding dimension), and a low level of personal accomplishment (defined as a score lower than the first quartile). As our cutoff points are based on the distribution of our data, in our sample the presence of burnout symptoms could be small, thus conditioning a weak or absent association with the clinical outcomes.
Regarding burnout domains, our findings indicate that there is a positive association between emotional exhaustion and both the patient's pain relief and quality of life, as well as an association between personal accomplishment and pain relief. However, all three associations exhibit a negligible effect, with point estimates for the ORs of 1.01 and 1.02 for the association of emotional exhaustion and personal accomplishments with pain relief, respectively, and a beta of 0.086 for the association between emotional exhaustion and quality of life. The only association representing a deleterious effect of burnout was that between depersonalization and satisfaction, but the effect size was also small (b ¼ -0.030). In summary, all these associations are statistically significant, but they are not clinically relevant.
Among other independent factors and their association with the outcomes of interest, the one factor that was strongly associated with the clinical outcomes was being a pain unit physician. A patient who was treated by a pain unit physician had an approximately 40% lower likelihood of showing pain relief after three months of analgesic intervention when compared with a patient treated by physicians in other specialties. We think that the type of patients treated by each specialty explains this result. Patients with chronic pain who are treated in pain units are more difficult to treat and/or are refractory patients. Compared with patients from other specialties, patients from pain units in our study were more frequently on permanent disability (11% vs 7%), exhibited neuropathic pain more frequently (60% vs 38%), and, more importantly, were more frequently in the third or fourth step of the analgesic ladder (62% vs 37%), thus supporting our hypothesis that they were more difficult to treat. In the multivariate analysis, we have controlled for pain severity or type of pain, but not for refractoriness, a characteristic that in fact is ill defined. Overall, the remaining variables and their association with the clinical outcomes were consistent with the previous literature.
Our study has several limitations. In addition to the potential Hawthorne effect and the definition of burnout, we used a convenience sample of both physicians and patients, which may have limited the representativeness of our sample. In the multivariate analysis, we controlled for some variables that may affect the outcomes studied; however, other factors, such as treatment refractoriness, were not included. Therefore, we cannot rule out the presence of residual confounding when evaluating the associations between burnout and the patients' clinical outcomes.
Conclusions
Our study shows a lack of negative or clinically relevant (as shown by the negligible to small effect sizes) impact of burnout on patient-reported outcomes (namely, pain relief, satisfaction, and quality of life) in patients with chronic pain treated by pain medicine physicians. However, our results should be viewed with caution as, due to the different characteristics of patients with chronic pain by treatment specialty, it is possible that this lack of effect is not generalizable to all specialties managing patients with chronic pain. Our results should be confirmed by future longitudinal studies, preferably with greater levels of burnout in their samples, in order to rule out this association; in addition, future studies should take into account potential differences across specialties when designing sampling and estimating sample size.
